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APPENDIX D

TERMINOLOGY (DEFINITIONS)

ACCRETION - May be either NATURAL or ARTIFICIAL. Natural accretion is the
buildup of land, solely by the forces of nature, on a beach by desposi-
tion of waterborne or airborne material. Artificial accretion is a simi-
lar buildup of land by reason of an act of man, such as the accretion
formed by a groin, breakwater, or beach fill deposited by mechanical
means.

AMPLITUDE, WAVE - (1) The magnitude of the displacement of a wave from a mean
value. An ocean wave has an amplitude equal to the vertical distance
from the stillwater level to wave crest. For a sinusoidal wave, ampli-
tude is one-half the wave height. (2) The semirange of a constituent
tide.

ATTENUATION - (1) A lessening of the amplitude of a wave with distance from
the origin. (2) The decrease of water-particle motion with increasing
depth. Particle motion resulting from surface oscillatory waves attenu-
ates rapidly with depth, and practically disappears at a depth equal to a
surface wavelength.

BANK- (1) The rising ground bordering a lake, river, or sea; of a river or
channel, designated as right or left as it would appear facing down-
stream. (2) An elevation of the sea floor of large area, located on a
Continental (or island) Shelf and over which the depth is relatively shal-
low but sufficient for safe surface navigation; a group of shoals. (3)
In its secondary sense, a shallow area consisting of shifting forms of
silt, sand, mud, and gravel, but in this case it is only used with a
qualifying work such as "sandbank" or "gravelbank".

BAR - A submerged or emerged embankment of sand, gravel, or other unconsoli-
dated material built on the sea floor in shallow water by waves and
currents.

BASIN, BOAT - A naturally or artificially enclosed or nearly enclosed harbor
area for small craft.

BAY - A recess in the shore or an inlet of a sea between two capes or head-
lands, not as large as a gulf but larger than a cove.

BEACH - The zone of unconsolidated material that extends landward from the low
water line to the place where there is marked change in material or physio-
graphic form, or to the line of permanent vegetation (usually the effec-
tive limit of storm waves). The seaward limit of a beach - unless other-
wise specified - is the mean low water line. A beach includes FORESHORE
and BACKSHORE.
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BEACH BERM - A nearly horizontal part of the beach or backshore formed by the
deposit of material by wave action. Some beaches have no berms, others
have one or several.

BEACH EROSION - The carrying away of beach materials by wave action, tidal
currents, littoral currents, or wind.

BEAM - (1) The extreme width of a vessel. (2) The widest part of a vessel.

BOTTOM - The ground or bed under any body of water; the bottom of the sea.

BREAKER - A wave breaking on a shore, over a reef, etc. Breakers may be
classified into four types;

Spilling - bubbles and turbulent water spill down front face of wave
The upper 25 percent of the front face may become vertical
before breaking. Breaking generally across over quite a
distance.

Plunging - crest curls over air pocket; breaking is usually with a
crash. Smooth splash-up usually follows.

Collapsing - breaking occurs over lower half of wave. Minimal air
pocket and usually no splash-up. Bubbles and foam present.

Surging - wave peaks up, but bottom rushes forward from under wave,
and wave slides up beach face with little or no bubble produc-
tion. Water surface remains almost plane except where ripples
may be produced on the beachface during runback.

BREAKER DEPTH - The stillwater depth at the point where a wave breaks.

BREAKWATER - A structure protecting a shore area, harbor, anchorage, or basin
from waves.

BULKHEAD - A structure or partition to retain or prevent sliding of the land.
A secondary purpose is to protect the upland against damage from wave
action.

BYPASSING, SAND - Hydraulic or mechanical movement of sand from the accreting
updrift side to the eroding downdrift side of an inlet or harbor entrance
The hydraulic movement may include natural as well as movement caused by
man.

CAUSTIC - In refraction of waves, the name given to the curve to which adja-
cent orthogonals of waves refracted by a bottom whose contour lines are
curved, are tangents. The occurrence of a caustic always marks a region
of crossed orthogonals and high wave convergence.
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CHANNEL - (1) A natural or artificial waterway of perceptible extent which
either periodically or continuously contains moving water, or which forms
a connecting link between two bodies of water. (2) The part of a body of
water deep enough to be used for navigation through an area otherwise too
shallow for navigation. (3) A large strait, as the English Channel.
(4) The deepest part of a stream, bay, or strait through which the main
volume or current of water flows.

CHART DATUM - The plane or level to which soundings (or elevations) or tide
heights are referenced (usually LOW WATER DATUM). The surface is called a
tidal datum when referred to a certain phase of tide. To provide a safety
factor for navigation, some level lower than MEAN SEA LEVEL is generally
selected for hydrographic charts such as MEAN LOW WATER or MEAN LOWER LOW
WATER.

COAST - A strip of land of indefinite width (may be several miles) that extends
from the shoreline inland to the first major change in terrain features.

COASTAL AREA - The land and sea area bordering the shoreline.

COASTLINE - (1) Technically, the line that forms the boundary between the COAST
and the SHORE. (2) Commonly, the line that forms the boundary between the
land and the water.

CONTOUR - A line on a map or chart representing points of equal elevation with
relation to a DATUM.

CONTROLLING DEPTH - The least depth in the navigable parts of a waterway,
governing the maximum draft of vessels that can enter.

CONVERGENCE - In refraction phenomena, the decreasing of the distance between
orthogonals in the direction of wave travel. Denotes an area of increasing
wave height and energy concentration.

COVE - A small, sheltered recess in a coast, often inside a larger embayment.

CREST OF WAVE - (1) the highest part of a wave. (2) That part of the wave
above stillwater level.

CURRENT - A flow of water.

CURRENT, COASTAL - One of the offshore currents flowing generally parallel to
the shoreline in the deeper water beyond and near the surf zone. They
are not related genetically to waves and resulting surf, but may be re-
lated to tides, winds, or distribution of mass.
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CURRENT, EBB - The tidal current away from shore or down a tidal stream.
Usually associated with the decrease in the height of the tide.

CURRENT, FLOOD - The tidal current toward shore or up a tidal stream. Usually
associated with the increase in the height of the tide.

CURRENT, LITTORAL - Any current in the littoral zone caused primarily by wave
action, e.g., longshore current, rip current.

CURRENT, LONGSHORE - The littoral current in the breaker zone moving essen-
tially parallel to the shore, usually generated by waves breaking at an
angle to the shoreline.

CURRENT, TIDAL - The alternating horizontal movement of water associated with
the rise and fall of the tide caused by the astronomical tide-producing
forces.

DATUM, PLANE - The horizontal plane to which soundings, ground elevations, or
water surface elevations are referred. The plane is called a TIDAL DATUM
when defined by a certain phase of the tide. The following datums are
ordinarily used on hydrographic charts:

MEAN LOW WATER - Atlantic coast (U. S.), Argentina, Sweden,
and Norway.

MEAN LOWER LOW WATER - Pacific coast (U. S.);
MEAN LOW WATER SPRINGS - United Kingdom, Germany, Italy,

Brazil, and Chile;
LOW WATER DATUM - Great Lakes (U. S. and Canada);
LOWEST LOW WATER SPRINGS - Portugal;
LOW WATER INDIAN SPRINGS - India and Japan;
LOWEST LOW WATER - France, Spain, and Greece.

A common datum used on topographic maps is based on MEAN SEA LEVEL.

DECAY DISTANCE - The distance waves travel after leaving the generating area
(FETCH).

DEEP WATER - Water so deep that surface waves are little affected by the ocean
bottom. Generally, water deeper than one-half the surface wavelength is
considered deep water.

DEPTH - The vertical distance from a specified tidal datum to the sea floor.

DIFFRACTION (of water waves) - The phenomenon by which energy is transmitted
laterally along a wave crest. When a part of a train of waves is inter-
rupted by a barrier, such as a breakwater, the effect of diffraction is
manifested by propagation of waves into the sheltered region within the
barrier's geometric shadow.
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DIKE (DYKE) - A wall or mound built around a low-lying area to prevent
flooding.

DIVERGENCE - In refraction phenomena, the increasing of distance between or-
thogonals in the direction of wave travel. Denotes an area of decreasing
wave height and energy concentration.

DOWNDRIFT - The direction of predominant movement of littoral materials.

DRAFT - The depth to which a vessel is immersed when bearing a given load.

DURATION - In wave forecasting, the length of time the wind blows in nearly
the same direction over the FETCH (generating area).

EBB CURRENT - The tidal current away from shore or down a tidal stream; usually
associated with the decrease in the height of the tide.

EDDY - A circular movement of water formed on the side of a main current.
Eddies may be created at points where the main stream passes projecting
obstructions or where two adjacent currents flow counter to each other.

EMBAYMENT - An indentation in the shoreline forming an open bay.

ENTRANCE - The avenue of access or opening to a navigable channel.

EROSION - The wearing away of land by the action of natural forces. On a
beach, the carrying away of beach material by wave action, tidal cur-
rents, littoral currents, or by deflation.

ESTUARY - (1) The part of a river that is affected by tides. (2) The region
near a river mouth in which the fresh water of the river mixes with the
salt water of the sea.

FLOOD CURRENT - The tidal current toward shore or up a tidal stream, usually
associated with the increase in the height of the tide.

GENERATION OF WAVES - (1) The creation of waves by natural or mechanical means.
(2) The creation and growth of waves caused by a wind blowing over a water
surface for a certain period of time. The area involved is called the
GENERATING AREA or FETCH.

FROUDE NUMBER - The dimensionless ratio of the inertial force to the force of
gravity for a given fluid flow. It may be given as F = where
V is a characteristic velocity, L is a characteristic length, and g
the acceleration of gravity,

GROIN - (British, GROYNE) - A shore protection structure built (usually per-
pendicular to the shoreline) to trap littoral drift or retard erosion of
the shore.

D-5



EM 1110-2-1615
25 Sep 84

GROIN SYSTEM - A series of groins acting together to protect a section of beach.
Commonly called a groin field.

HARBOR - (British, HARBOUR) - Any protected water area affording a place of
safety for vessels. See also PORT.

HARBOR OSCILLATION (Harbor Surging) - The nontidal water movement in a harbor
or bay. Usually the motions are low, but when oscillations are excited
by a tsunami or storm surge, they may be quite large. Variable winds,
air oscillations, or surf beat also may cause oscillations. See SEICHE.

HEAVE - The tendency of a vessel to rise and fall in rhythmically alternate
movements.

INLET - (1) A short, narrow waterway connecting a bay, lagoon, or similar body
of water with a large parent body of water. (2) An arm of the sea (or
other body of water), that is long compared to its width, and may extend
a considerable distance inland.

JETTY - (1) (U. s. usage) On open seacoasts, a structure extending into a body
of water, and designed to prevent shoaling of a channel by littoral mate-
rials, and to direct and confine the stream or tidal flow. Jetties are
built at the mouth of a river or tidal inlet to help deepen and stabilize
a channel. (2) (British usage) Jetty is synonymous with "wharf" or "pier".

LENGTH OF WAVE - The horizontal distance between similar points on two succes-
sive waves measured perpendicularly to the crest.

LEVEE - A dike or embankment to protect land from inundation.

LITTORAL - Of or pertaining to a shore, especially of the sea.

LITTORAL CURRENT - See CURRENT, LITTORAL.

LITTORAL DEPOSITS - Deposits of littoral drift.

LITTORAL DRIFT - The sedimentary material moved in the littoral zone under the
influence of waves and currents.

LITTORAL TRANSPORT - The movement of littoral drift in the littoral zone by
waves and currents. Includes movement parallel (longshore transport)
and perpendicular (on-offshore transport) to the shore.

LITTORAL TRANSPORT RATE - Rate of transport of sedimentary material parallel
to or perpendicular to the shore in the littoral zone. Usually expressed
in cubic yards (meters) per year. Commonly used as synonymous with
LONGSHORE TRANSPORT RATE.
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LITTORAL ZONE - In beach terminology, an indefinite zone extending seaward from
the shoreline to just beyond the breaker zone.

LONGSHORE - Parallel to and near the shoreline.

LONGSHORE TRANSPORT RATE - Rate of transport of sedimentary material parallel
to the shore. Usually expressed in cubic yards (meters) per year. Com-
monly used as synonymous with LITTORAL TRANSPORT RATE.

LOW WATER DATUM - An approximation to the plane of mean low water that has been
adopted as a standard reference plane.

MEAN HIGHER HIGH WATER (mhhw) - The average height of the higher high waters
over a 19-year period. For shorter periods of observation, corrections
are applied to eliminate known variations and reduce the result to the
equivalent of a mean 19-year value.

MEAN HIGH WATER (mhw) - The average height of the high waters over a 19-year
period. For shorter periods of observations, corrections are applied to
eliminate known variations and reduce the results to the equivalent of a
mean 19-year value. All high water heights are included in the average
where the type of tide is either semidiurnal or mixed. Only the higher
high water heights are included in the average where the type of tide is
diurnal. So determined, mean high water in the latter case is the same
as mean higher high water.

MEAN LOWER LOW WATER (mllw) - The average height of the lower low waters over
a 19-year period. For shorter periods of observations, corrections are
applied to eliminate known variations and reduce the results to the
equivalent of a mean 19-year value. Frequently abbreviated to LOWER LOW
WATER.

MEAN LOW WATER (mlw) - The average height of the low waters over a 19-year
period. For shorter periods of observations, corrections are applied to
eliminate known variations and reduce the results to the equivalent of a
mean 19-year value. All low water heights are included in the average
where the type of tide is either semidiurnal or mixed. Only lower low
water heights are included in the average where the type of tide is
diurnal. So determined, mean low water in the latter case is the same
as mean lower low water.

MEAN SEA LEVEL - The average height of the surface of the sea for all stages
of the tide over a 19-year period, usually determined from hourly height
readings.

MEDIAN DIAMETER - The diameter which marks the division of a given sand sample
into two equal parts by weight, one part containing all grains larger
than that diameter and the other part containing all grains smaller.

D-7



EM 1110-2-1615
25 Sep 84

NODE - That part of a STANDING WAVE where the vertical motion is least and the
horizontal velocities are greatest. Nodes are associated with SEICHE
action resulting from wave reflections.

NOURISHMENT - The process of replenishing a beach. It may be brought about
naturally, by longshore transport, or artificially by the deposition of
dredged materials.

OFFSHORE - (1) In beach terminology, the comparatively flat zone of variable
width, extending from the breaker zone to the seaward edge of the Conti-
nental Shelf. (2) A direction seaward from the shore.

OVERTOPPING - Passing of water over the top of a structure as a result of wave
runup or surge action.

PARAPET - A low wall built along the edge of a structure as on a seawall or
quay.

PIER - A structure, usually of open construction, extending out into the water
from the shore, to serve as a landing place, a recreational facility, etc.,
rather than to afford coastal protection. In the Great Lakes, a term
sometimes improperly applied to jetties.

PILE, SHEET - A pile with a generally slender flat cross section to be driven
into the ground or seabed and meshed or interlocked with like members to
form a diaphragm, wall, or bulkhead.

PITCH - The tendency of a vessel to plunge with alternate fall and rise of the
bow and stern.

PORT - A place where vessels may discharge or receive cargo; may be the entire
harbor including its approaches and anchorages, or may be the commercial
part of a harbor where the quays, wharves, facilities for transfer of
cargo, docks, and repair shops are situated.

PROTOTYPE - In laboratory usage, the full-scale structure, concept, or phenome-
non used as a basis for constructing a scale model or copy.

QUAY (Pronounced KEY) - A stretch of paved bank, or a solid artificial landing
place parallel to the navigable waterway, for use in loading and unload-
ing vessels.

REFLECTED WAVE - That part of an incident wave that is returned seaward when
a wave impinges on a steep beach, barrier, or other reflecting surface.
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REFRACTION (OF WATER WAVES) - (1) The process by which the direction of a wave
moving in shallow water at an angle to the contours is changed. The part
of the wave advancing in shallower water moves more slowly than that part
still advancing in deeper water, causing the wave crest to bend toward
alignment with the underwater contours. (2) The bending of wave crests by
currents.

REFRACTION COEFFICIENT - The square root of the ratio of the spacing between
adjacent orthogonals in deep water and in shallow water at a selected
point. When multiplied by the SHOALING FACTOR and a factor for friction
and percolation, this becomes the WAVE HEIGHT COEFFICIENT or the ratio of
the refracted wave height at any point to the deepwater wave height. Also
the square root of the ENERGY COEFFICIENT.

REFRACTION DIAGRAM - A drawing showing positions of wave crests and/or orthogo-
nals in a given area for a specific deepwater wave period and direction.

RESONANCE - The phenomenon of amplification of a free wave or oscillation of a
system by a forced wave or oscillation of exactly equal period. The
forced wave may arise from an impressed force upon the system or from a
boundary condition.

REVETMENT - A facing of stone, concrete, etc., built to protect a scarp, embank-
ment, or shore structure against erosion by wave action or currents.

RIPRAP - A layer, facing, or protective mound of stones randomly placed to pre-
vent erosion, scour, or sloughing of a structure or embankment; also the
stone so used.

ROLL - The tendency of a vessel to rock from side to side.

RUBBLE - (1) Loose angular waterworn stones along a beach. (2) Rough, irregu-
lar fragments of broken rock.

RUBBLE-MOUND STRUCTURE - A mound of random-shaped and random-placed stones pro-
tected with a cover layer of selected stones or specially shaped concrete
armor units. (Armor units in primary cover layer may be placed in orderly
manner or dumped at random.)

RUNUP - The rush of water up a structure or beach on the breaking of a wave.
The amount of runup is the vertical height above stillwater level that the
rush of water reaches.

SCOUR - Removal of underwater material by waves and currents, especially at the
base or toe of a shore structure.

SEAWALL - A structure separating land and water areas, primarily designed to
prevent erosion and other damage due to wave action.
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SEICHE - (1) A standing wave oscillation of an enclosed water body that con-
tinues, pendulum fashion, after the cessation of the originating force,
which may have been either seismic or atmospheric. (2) An oscillation
of a fluid body in response to a disturbing force having the same fre-
quency as the natural frequency of the fluid system. Tides are now con-
sidered to be seiches induced primiarly by the periodic forces caused by
the sun and moon. (3) In the Great Lakes area, any sudden rise in the
water of a harbor or a lake whether or not it is oscillatory. Although
inaccurate in a strict sense, this usage is well established in the Great
Lakes area.

SEISMIC SEA WAVE (TSUNAMI) - A long-period wave caused by an underwater seismic
disturbance or volcanic eruption. Commonly misnamed "tidal wave".

SEMIDIURNAL TIDE - A tide with two high and two low waters in a tidal day with
comparatively little diurnal inequality.

SHALLOW WATER - (1) Commonly, water of such a depth that surface waves are
noticeably affected by bottom topography. It is customary to consider
water of depths less than one-half the surface wavelength as shallow
water. (2) More strictly, in hydrodynamics with regard to progressive
gravity waves, water in which the depth is less than 1/25 the wavelength.

SETUP, WAVE - Superelevation of the water surface over normal surge elevation
due to onshore mass transport of the water by wave action alone.

SHOAL (noun) - A detached elevation of the sea bottom, comprised of any mate-
rial except rock or coral, which may endanger surface navigation.

SHOAL (verb) - (1) To become shallow gradually. (2) To cause to become shallow
(3) To proceed from a greater to a lesser depth of water.

SHOALING COEFFICIENT - The ratio of the height of a wave in water of any depth
to its height in deep water with the effects of refraction, friction, and
percolation eliminated.

SHORE - The narrow strip of land in immediate contact with the sea, including
the zone between high and low water lines. A shore of unconsolidated
material is usually called a beach.

SHORELINE - The intersection of a specified plane of water with the shore or
beach (e.g., the highwater shoreline would be the intersection of the
plane of mean high water with the shore or beach.) The line delineating
the shoreline on U. S. Coast and Geodetic Survey nautical charts and sur-
veys approximates the mean high water line.
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SIGNIFICANT WAVE - A statistical term relating to the one-third highest waves
of a given wave group and defined by the average of their heights and
periods. The composition of the higher waves depends upon the extent to
which the lower waves are considered. Experience indicates that a careful
observer who attempts to establish the character of the higher waves will
record values which approximately fit the definition of the significant
wave.

SLACK TIDE (SLACK WATER) - The state of a tidal current when its velocity is
near zero, especially the moment when a reversing current changes direc-
tion and its velocity is zero. Sometimes considered the immediate period
between ebb and flood currents during which the velocity of the currents
is less than 0.1 knot.

SOUNDING - A measured depth of water. On hydrographic charts the soundings
are adjusted to a specific plane of reference.

SPIT - A small point of land or a narrow shoal projecting into a body of water
from the shore.

SQUAT - The tendency of a vessel to draw more water astern when in motion than
when stationary.

STANDING WAVE - A type of wave in which the surface of the water oscillates
vertically between fixed points, called nodes, without progression.
The points of maximum vertical rise and fall are called antinodes or loops.
At the nodes, the underlying water particles exhibit no vertical motion,
but maximum horizontal motion. At the antinodes, the underlying water
particles have no horizontal motion but maximum vertical motion. They
may be the result of two equal progressive wave trains traveling through
each other in opposite directions.

STILLWATER LEVEL - The elevation that the surface of the water would assume
if all wave action were absent.

STORM SURGE - A rise above normal water level on the open coast due to the ac-
tion of wind stress on the water surface. Storm surge resulting from a
hurricane also includes that rise in level due to atmospheric pressure
reduction as well as that due to wind stress.

SURGE - (1) The name applied to wave motion with a period intermediate between
that of the ordinary wind wave and that of the tide, say from 1/2 to
60 minutes. It is of low height; usually less than 0.3 foot. See also
SEICHE. (2) In fluid flow, long interval variations in velocity and
pressure, not necessarily periodic, perhaps even transient in nature.
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SWELL - Wind-generated waves that have traveled out of their generating area.
Swell chracteristically exhibits a more regular and longer period, and
has flatter crests than waves within their fetch.

TIDAL INLET - (1) A natural inlet maintained by tidal flow. (2) Loosely, any
inlet in which the tide ebbs and floods.

TIDAL PRISM - The total amount of water that flows into a harbor or estuary
or out again with movement of the tide, excluding any freshwater flow.

TIDAL RANGE - The difference in height between consecutive high and low (or
higher high and lower low) waters.

TIDE - The periodic rising and falling of the water that results from gravita-
tional attraction of the moon and sun and other astronomical bodies acting
upon the rotating earth. Although the accompanying horizontal movement
of the water resulting from the same cause is also sometimes called the
tide, it is preferable to designate the latter as TIDAL CURRENT, reserv-
ing the name TIDE for the vertical movement.

TIDE, DIURNAL - A tide with one high water and one low water in a tidal day.

TRIM - The difference between the draft at the bow of a vessel and that at the
stern.

TROUGH OF WAVE - The lowest part of a wave form between successive crests.
Also that part of a wave below stillwater level.

TSUNAMI - A long-period wave caused by an underwater disturbance such as a
volcanic eruption or earthquake. Commonly miscalled "tidal wave".

UNDULATION - A continuously propagated motion to and fro, in any fluid or
elastic medium, with no permanent translation of the particles
themselves.

UPDRIFT - The d irection opposite that of the predominant movement of littoral
materials.

WAVE - A ridge, deformation, or undulation of the surface of a liquid.

WAVE DIRECTION - The direction from which a wave approaches.

WAVE FORECASTING - The theoretical determination of future wave characteristics,
usually from observed or predicted meteorological phenomena.

WAVE HEIGHT - The vertical distance between a crest and the preceding trough.

D-12



EM 1110-2-1615
25 Sep 84

WAVELENGTH - The horizontal distance between similar points on two successive
waves measured perpendicular to the crest.

WAVE PERIOD - The time for a wave crest to traverse a distance equal to one
wavelength. The time for two successive wave crests to pass a fixed
point.

WAVE, REFLECTED - That part of an incident wave that is returned seaward when
a wave impinges on a steep beach, barrier, or other reflecting surface.

WAVE TROUGH - The lowest part of a wave form between successive crests. Also
that part of a wave below stillwater level.

WEIR JETTY - An updrift jetty with a low section or weir over which littoral
drift moves into a predredged deposition basin which is dredged
periodically.

WHARF - A structure built on the shore of a harbor, river, or canal, so that
vessels may lie alongside to receive and discharge cargo and passengers.

WIND WAVES - (1) Waves being formed and built up by the wind. (2) Loosely,
any wave generated by wind.
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